A simple double-antibody enzyme immunoassay that uses a microtechnique was developed for detecting staphylococcal enterotoxin A in food products. Sample preparation can be completed in less than 15 min. Assay sensitivity ranges from 0.4 ng (20-h test time) to 3.2 ng (1-to 3-h test time)4Of toxin per ml of prepared sample. Separation and detection of enterotoxin from spiked food products ranged between 72 and 98% of the amount added.
A simple double-antibody enzyme immunoassay that uses a microtechnique was developed for detecting staphylococcal enterotoxin A in food products. Sample preparation can be completed in less than 15 min. Assay sensitivity ranges from 0.4 ng (20-h test time) to 3.2 ng (1-to 3-h test time)4Of toxin per ml of prepared sample. Separation and detection of enterotoxin from spiked food products ranged between 72 and 98% of the amount added.
We pursued development of an enzyme immunoassay (EIA) for staphylococcal enterotoxin A (SEA) detection in foods because present methods for sample preparation and detection of enterotoxins are laborious and time consuming (2, 5, 7, 9, 12, 16) . A desirable test for SEA detection should require relatively simple sample preparation and an ability to detect 125 to 250 ng of SEA per 100 g of food (9). Our results indicate that EIA may meet these requirements. The extraction from food and quantitative detection of SEA takes less than 3 h (sensitivity of 1.6 to 3.2 ng/ml) as compared with days for many other procedures (2, 9, 16) .
Enzyme immunoassays for detecting both antibodies and antigens (4, 10, 11, (13) (14) (15) are, with good reason, becoming increasingly popular. EIA offers sensitivity in the same range as radioimmunoassay (RIA) but without the problems of laboratory safety, disposal, short reagent shelf life, and equipment expense inherent to RIA procedures. 
MATERIALS AND METHODS

RESULTS
The ability to detect known quantities of SEA in food extracts by EIA, using various reaction times, is illustrated in Tables 1 through 3 and  in Fig. 1 , which illustrates the detectability of SEA in milk (3.2 ng/ml), mayonnaise (1.6 ng/ml), and hot dog extracts (1.6 ng/ml), utilizing incubation times of 1 h for enterotoxin, 1 h for ASG conjugate, and 30 min for substrate. With hot dog extract as an example, Table 1 shows the reproducibility of the data presented in Fig. 1 . Table 2 shows the increase in sensitivity (0.4 ng/ml) obtained when hot dog extract containing SEA is incubated for 18 h and ASG conjugate is incubated for 2 h followed by substrate for 15 min. Enterotoxin A was selected for these experiments because of its reported difficulty of recovery (9) and also because it is the type most commonly involved in staphylococcal food poisoning (1). We did not observe any difficulty in accurately quantitating enterotoxin artificially introduced into either mayonnaise or hot dogs. The data obtained from double-dilution experiments indicate that EIA approximates the required sensitivity of being able to detect 125 to 250 ng of enterotoxin per 100 g of product, and also has at least equivalent sensitivity to that of reported RIA procedures (3, 7) . To detect minimal quantities of enterotoxin from foods, and for more exact quantitation of amounts detected in the relatively flat part of the standard curve, the toxin concentration obtained in the food extract could be increased by pervaporation or molecular filtration techniques. However, the increased sensitivity of EIA by use of the longer incubation protocol should make this type of procedure unnecessary for most applications. The vafue at which a sample becomes significantly positive in a binding test requires a degree of experimentation with known samples. When we apply a similar EIA procedure to detect antibodies in animal serum, we have found the sample-to-blank ratio a good indicator of positivity. For example, when looking for hog cholera antibodies, the absorbances of reaction product generated after a sample has been incubated with both hog cholera virus-infected and noninfected cells are compared; when the infected-tononinfected ratio is at least 1.5, we can say with 99% certainty that antibodies are present in that serum (10) . In the present study, we have presented the sample-to-blank ratios in the data tables. However, we used a simple t test to distinguish the first sample in which there was 95% confidence of that sample reading being significantly higher than the blank. The sample-toblank ratio of this point of significance ranged from 1.9 to 2.3. % Previous reports from this laboratory (10, 11) , reporting on enzyme-labeled antibody procedures, utilized the chromogen 5 aminosalicylic acid hydrochloride (5AS). We have changed to ABTS because it is commercially available in a pure form. Also, on a molar basis, it is considerably more sensitive than 5AS, and stock solutions appear to be stable indefinitely. Details of the optimization of ABTS for EIA procedures will be published elsewhere.
Pretreatment of trays with BSA solution was essential to achieve the sensitivity reported in this communication. At least 1 log of sensitivity was lost when this step was omitted. The BSA apparently allows more efficient binding of the ASG. Also, the pH of the extracted food extracts proved to be very important. At acid pH, the level of nonspecific binding was increased, thus resulting in significantly less sensitivity. The best sensitivity was achieved at pH 8.0.
